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Abstract This joint paper outlines the current status and
future outlook of the cooperation between radiology
specialists and general practitioners. It discusses issues of
referrals in primary care, imaging requirements, quality of
care, types of radiology services and finances, all seen by
both sides—radiologists and primary care physicians.
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Introduction—the role of primary care and general
practice in health care delivery
Primary care may be considered the point of first contact
for patients with a doctor and the type of clinician
concerned is dependent on the definition used for primary
care. According to the European definition General
Practice/ Family Medicine (GP/FM) is “the first medical
contact within the health care system, providing open and
unlimited access, dealing with all health problems
regardless of the age, sex, or any other characteristic of
the person concerned” (WONCA Europe, http://www.
woncaeurope.org).
Although this central role of general practice in health
care is generally accepted in some healthcare systems, the
initial contact of a patient may also be a self referral to a
specialist that the patient believes is appropriate because of
a special symptom or status such as pregnancy. The initial
care of this patient is then undertaken by the specialist who
may refer the patient on to another specialist if the
condition is not one that is in his/her field. Patients may
also present initially at an emergency department with
ailments that do not require immediate admission to the
hospital, because they do not have access to any other
primary care service, and are therefore treated over a short
term by those departments. On the other hand patients may
sign up with a single or with a group of primary care
physicians, a term which is used in this document
identically with the term General Practitioners (GPs), who
provide a continuous, comprehensive and coordinated care
and are responsible for diagnosis and treatment of common
ailments and for referral to secondary care when necessary,
as clearly indicated by the European definition [1].
This paper is primarily devoted to this third scenario
although allowances must be made for the considerable
variation in the concept and structure of primary care
services for patients across Europe. In some countries
primary care services delivered by GPs is as yet less
developed and only deal with cases of minimal every day
disorders while anything that is more complex is dealt
with by a specialist working in outpatient clinics or
hospital environments to whom either the GP or the
patient self refers. It is not the first time that GPs and
Radiologists have produced a joint statement: the Royal
College of GPs and the Royal College of Radiologists
emphasised in 1993 and re-emphasised in 2004 the
importance of imaging for the management of the patient
in the primary care setting [2]. Now, due an initiative
undertaken by the European Society of Radiology, this
joint paper with the WONCA Europe underlines the need
to see clinical radiology and primary care physicians to
work together with the main aim to improve the care of
patients in Europe.
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The model of a comprehensive structure of doctors who are
responsible for the health care of groups of people over a long
termwithadetailedknowledgeoftheirpatient’shealthrecords
is well establishedin many European countries.These primary
care physicians have to make the initial evaluation of the
patient and instigate appropriate treatment. In doing so, GPs
have a specific decision process determined by the prevalence
and incidence of illness in the community and by the pre-and
post-test probabilities using simple and inexpensive diagnostic
tools. When there is uncertainty over the diagnosis or where
thetreatmentrequiredismorecomplextheyareresponsiblefor
referring patients to specialists and for providing follow-up
care after discharge.
In some countries this model is managed and funded
directly by the state (for example in the UK) whereas in other
countries it is independent of state management and funded
either privately or through a healthcare insurance scheme,
whichmaybestateorindependentlyresourced(forexamplein
Austria). A recent development in some countries, especially
in large cities with a mobile population, is a primary care
service being delivered by walk-in centres for immediate care
forcommonailments; however,thesemaylacktheknowledge
of the patient and the long-term commitment to continuous,
comprehensive and coordinated care that is considered the
hallmark of many primary care services. In one country in
Europe health insurance organisations are allowed to offer
contracts at reduced costs if patients agree to first contact
primary care physicians in order to reduce specialist visits and
the associated costs (it is true for Germany, however it has just
began to be implemented). However, even in health care
systemsthatprovideopenaccesstospecialists,thefirstcontact
for patients is most often a GP.
Referral from primary care to secondary care
Primary care physicians require a broad knowledge of
medicine: they are faced with illness which presents in an
undifferentiated and unspecific way or at an early stage in its
development some of which require urgent intervention [1];
they manage long-term problems and chronic care of patients
such as diabetes and heart disease and direct the patient to the
appropriate specialty service as need arises. This enables the
primary care physician to diagnose and treat most common
ailments without recourse to expensive secondary and tertiary
hospital based services. The demographic changes with an
increasing proportion of old patients with chronic and multiple
diseases and who wish to be treated in their own environment
also increase the need for enhanced primary care services.
It also empowers them to investigate a patient more fully in
conjunction with the clinical radiologist prior to referring to
another specialist, which may either avoid a referral or may
result in a specific referral to the appropriate specialist thereby
keeping delays to a minimum prior to treatment. This also
increases the efficiency of hospital outpatient facilities and
safes time and cost to the patient. It is also in agreement with
the second core characteristic of the WONCA Europe
definition that states that “GP/FM makes efficient use of
health care resources” [1, 3]... For such a means of referral to
be effective the imaging would need to be organised by the
clinical radiologist to ensure that the appropriate investiga-
tions are performed and to avoid repetition of investigations.
In order to provide comprehensive care to take place in the
primary care setting, access to a wide range of services is
necessary. These include pathology, biology, imaging and
also practice and community nursing services.
There is also potential for primary care physicians and GPs
to refer patients directly to imaging departments for image-
guided procedures—both diagnostic and therapeutic—on an
out-patient, day case or in-patient basis. Thus, good collabo-
ration between them and clinical radiologists is a need and a
challenge at the same time. It serves both clinical disciplines
and their patients: GP/FM that currently aims to refine its
targets and strategy [4] and Radiology where a multi-
specialty collaboration has been seen as key to the future
of the discipline [4].
Imaging requirements of primary care
In order to fulfil the above objectives it is necessary to
address the requirements of patients and physicians in the
primary care setting. Some clinical presentations in primary
care are common and appear to be easily diagnosed
clinically requiring no more therapy than reassurance and
proprietary medicines available in all pharmacies by direct
purchase. However, some of these ailments may present
unusual or worrying features or are out of character for the
individual patient all of which require further investigation.
Some conditions may be diagnosed or strongly suggested
clinically but require imaging to confirm the diagnosis and to
assess the extent of the changes. These are then treated
appropriately and follow up examinations may be required to
confirm or assess the degree of resolution. Sometimes the
primary care clinician may be treating a patient with a
confirmed diagnosis but resolution is slow or has failed and
imagingisrequiredtoexcludeordefinecomplications.Finally,
imaging may be undertaken for more complex cases that
require specialist referral but prior investigations in conjunc-
tion with the clinical radiologist and the relevant specialist is
undertakentoensurethatthe referralistothe correctspecialist
and that the consultation is productive.
The types of investigation available to primary care
clinicians should be based on relevance to the clinical
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or complexity of the imaging procedure. This is also
reflected in the European definition that mentions that GP/
FM “has a specific decision-making process determined by
the prevalence and incidence of illness in the community”
However, in some countries the access to diagnostic
imaging services is limited to basic conventional examina-
tions. Plain radiography should be provided and chest, bone
and joint imaging is widely utilised by primary care
services. Chest radiology is one of the most widely used
diagnostic imaging techniques and it has been reported to
change patient management by the GP in 60% of patients,
to substantially reduce the number of referrals and initiated
or changed therapy. It has also been shown to be cost
effective [5]. Joint disease is also an important reason for
consultation in general practice and although clinical
history and examination can assist in the diagnosis of
osteoarthritis radiographic demonstration may be required
and the x-ray features have been shown to affect manage-
ment regardless of the clinical picture [6, 7].
Developments in Computed Tomography (CT), Magnet-
ic Resonance Imaging (MRI) and Ultrasound (US) have
resulted in these modalities also being used extensively and
should be essential services to be provided in Primary Care.
Unfortunately, access may be limited by the number of
more complex systems in some countries and GPs may not
be allowed to refer patients directly. However, Magnetic
Resonance is now the investigation of choice in many
musculoskeletal, spinal and neurological complaints. The
use of these modalities in primary care has not been studied
scientifically in any detail and there remains a level of
debate. A recent study on open GP referral for neuro-
imaging has shown that overall 48% of examinations
demonstrated a significant abnormality and was considered
by the GPs to have influenced management in 90% of
patients [8]. The value of lumbar spine MR in back pain is
still subject to debate but lumbar radiography or MR is
reported to increase patient reassurance and satisfaction [9,
10]. Patients with knee pain are commonly seen by GPs and
access to MRI for patients presenting to GPs with
continuing knee pain has been shown to represent a cost
effective use of health service resources [11]. Despite the
absence of detailed evaluation it is clear that these
investigations should be accessible to primary care, using
the same referral guidelines as secondary care, although in
the short term this may be dependent on availability and the
allocation of resources. There is some evidence that the
introduction of Radiologists’ guidelines on referral has
reduced the rate of referrals [12].
In some situations a single imaging procedure will avoid
the need for further investigation and referral to a specialist
or hospital, which would cost considerably more and may
still involve the cost of the imaging examination. Increas-
ingly complex studies including some MR and nuclear
medicine examinations are more likely to be relevant to the
specialist and recognition of availability of some studies
may require limitation to specific users.
In order for these imaging examinations to be used
effectively the primary care physician should communicate
formally with the clinical radiologist outlining the clinical
history and potential diagnosis in order for the radiologist to
justify the investigation of choice in line with EU 97/43
Euratom Directive [13]. Where the investigation requested
is considered inappropriate or where a more sophisticated
but costly examination is preferred a direct discussion
between the primary care physician and the clinical
radiologist is of great importance. This, however, is
unlikely to be possible on a regular basis due to time
constraints of both parties and, therefore, referral guidelines
which may be European or national should be utilised by
the primary care physician to minimise inappropriate
requests. The radiological report should not only describe
the findings and potential diagnoses but should recommend
further investigations, including the rationale for the
recommendations, and whether more complex and expen-
sive investigations should be undertaken. In some cases this
may be followed by a verbal discussion. It is important for
the radiologist to identify in the report any positive results
that would appear to be irrelevant to the main diagnosis or
treatment. It must be recognised that in some cases where a
positive investigation result seems unlikely to the radiolo-
gist, a negative result is of great value to the primary care
physician in reassuring the patient.
Some interventional procedures may also be undertaken on
the basis of a direct referral to the interventional radiologist
from primary care physicians. These may be performed on an
outpatientor day-casebasiswiththepostproceduralcarebeing
shared by the radiologist and the primary care physician. In
these circumstances the patient will be under the care of the
clinical radiologist who will deal with most of the clinical
workup and immediate follow-up. For that the clinical
radiologist will have clear protocols in place to deal with
complications that may occasionally arise. However, in a
number of countries radiologists do not have the facilities to
takecare of theirpatients after theintervention and a change in
this situation should be encouraged.
Quality of care, issues for primary care physicians
Timing of service
Some conditions managed by primary care physicians are
acute and require rapid investigation. The imaging service
must be in a position to respond by providing an urgent
appointment with an immediate report transmitted to the
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dependent on the systems available. Imaging of the chest in
suspected pneumonia will be of little use if the patient has
to wait a week for the chest radiograph and /or its result.
Many conditions, however, are chronic and the timing
and speed of the investigation is not critical. These
investigations can be performed more easily to suit the
patient, particularly if they are working although the result
should be efficiently transmitted to the primary care
physician in order to allay any anxiety that the patient
may have regarding the outcome. It is important also that
unexpected findings, which may require more rapid clinical
intervention should be transmitted directly to the primary
care physician preferably by direct communication.
Comprehensiveness of service
It is important that the radiology report is accurate and
comprehensive not only identifying the lesions but also
providing advice on the significance of the findings and
providing guidance for further investigation or referral.
Many findings on imaging are the result of the normal
aging process. Other findings may be anomalies of a benign
nature which have no relevance clinically and some
abnormalities seen may not be relevant to the clinical
problem being investigated but are important to note.
Clarity of reports
The primary care physician may not be familiar with some
of the radiological terminology and a clear decisive report
is important. The reporting style may need to be modified
accordingly. In some countries the patient has direct access
to the report transmitted to the primary care physician
which means that technical and clinical explanations must
be included in the report as well as clear conclusions and
advice for strategy. In certain systems the primary care
physician has limited access to the images and, therefore,
relies on the report to a greater extent than specialist
colleagues. This may, however, change with internet access
to digital images.
Professional communication
It is important that personal contact between the primary
care physician and the clinical radiologist is encouraged so
that advice can be given about the value of the initial
investigation, the need for further appropriate investigations
and the clinical implications of the radiological findings. A
fair partnership in this communication should overcome
traditional references of specialists when they invite to
collaborate with GPs [14]. In some circumstances where an
acute problem is identified direct referral to another
specialist by the clinical radiologist may be required. This
should be done in consultation with the primary care
physician
Types of radiology services for primary care
Outreach clinical radiology services
In rural areas, comprehensive radiology departments may
not be available within easy access but local community
hospitals or primary care centres (for example in Greece)
will have some imaging facilities used by primary care
physicians. It is important that these facilities should be
directly related to, or under the organisational control of a
clinical radiologist. This is important to ensure that the
requirements of the EURATOM directive on Ionising
Radiation are implemented and that there is proper quality
control and trained staff. The primary care physician should
be aware of their role as ‘referrer’ and be prepared to
answer queries from the ‘operator’ (usually a radiographer)
and the ‘practitioner’ (usually a radiologist). Where
possible there should be direct picture archiving and
communications system (PACS) linking to a central
department where the images can be reported efficiently
and effectively. In these circumstances it is important for
the reporting radiologists to have a dialogue with the rural
primary care physicians and organised visits by the clinical
radiologists and rotation of staff in and out of the local
community hospital departments or rural primary care
centres would also enhance clinical governance and
training.
In some countries clinical radiologists operate their own
small units providing basic or even advanced imaging
services to both primary care physicians and specialists
working nearby at the community level (for example in
Austria). Although such a system can be efficient there will
inevitably be some limitation on the range of examinations
available in small peripheral units; further, the necessary
support should be available if intravenous injections of
contrast medium, which are associated with potentially
lethal complications, are undertaken. There will be clinical
and cost effective barriers to the provision of complex
computerised imaging examinations; a close working
relationship between the peripheral units and the main
Radiology Department will help to manage further inves-
tigation efficiently for the patient and enhance the quality of
care with good communications between the clinical
radiologist and the patient’s primary care physician.
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Imaging services for primary care should usually be provided
inRadiologyDepartmentswherethereisarangeofequipment
and fully trained expertise. However, in some countries (for
example in Greece) imaging services such as basic radiogra-
phy and ultrasound have been established in some large
primary care centres in rural areas. This may be driven by a
desire for patients to receive more routine imaging close to
home, which may be valuable for rural communities. There
may also be a financial advantage to the practice in some
countries with personal insurance-based systems. Although
there is some evidence that Australian doctors serving rural
and remote areas have undertaken professional development
and quality assurance activities in radiology after education
[15] it is unlikely, however, that most centres will have the
necessary expertise to deliver these services unless this is
provided as an out reach service by a Radiology Department.
It is particularly important that all staff members involved in
undertaking and interpreting the examinations are properly
trained to a similar standard as those in the Radiology
Departments that would otherwise be providing the service.
They must be suitably qualified, competent and experienced
to perform each separate procedure which they are under-
taking. They should be performing a sufficient number of
examinations to maintain their skills and they should also
maintain their continuing medical education in this field. It is
also important that the equipment and facilities used are fit
for purpose. If radiographic services are provided in the
primary care setting they must comply with all national and
European legislation.
It must be recognised that self referral (from clinicians to
themselves as imagers) has been shown to be more
expensive in health care provision; thus, all referrals by
primary care physicians should be in line with the referral
guidelines published by the EU or by national radiological
organisations [16, 17]. The provision of these services
within primary care setting should represent value for
money and should be subject to external audit and
monitoring for quality, clinical effectiveness and cost which
means that if expensive equipment is installed in primary
care facilities it must be fully and efficiently utilised.
Ultimately, it is the interpretation of the examination that is
key to patient care and the patient has a right to expect a
high standard of reporting skill commensurate with the
investigation being undertaken.
Teleradiology services
The increased development of national and international
teleradiology services and the ability of complex equipment
to be transported to the patient is a major development for
primary care imaging provision. Mobile CT, MRI, US and
Positron Emission Tomographic (PET) equipment is now
available throughout Europe. These can be sited on a
regular or intermittent basis in easy reach of primary care
facilities enabling patients to be scanned closer to home in
areas with population densities that are insufficient to
support a fixed site scanner. The images are transmitted to
reporting centres and the reports transmitted back to the
primary care physicians. These services are invariably
provided by private or public companies and the reporting
undertaken either in centrally located reporting centres in
Europe or, even outside Europe with the consent of the
patient, or by individual radiologists as private contractors
to the mobile imaging company. It is also possible that large
hospitals may provide similar outreach mobile services
which are serviced from the main Radiology Department of
the hospital. Finally, national health services may purchase
such services directly from companies to provide the
required direct imaging access to primary care.
While this has advantages of convenience for the patient
it may result in a reduced quality of service to the primary
care physician unless there is close liaison beween the
Radiologists providing the report and the referrer. This has
already been demonstrated in some government led
projects.
It is of particular importance for primary care physicians
that opportunities are available to discuss the appropriate
investigation for their patient, the implications and rele-
vance of the imaging findings, any further investigations
that may be required and the impact of the imaging on the
future management of the case. Although this is difficult for
an international teleradiology service to provide especially
if there are language differences between the reporting
centre and the primary care facility, there is some evidence
that telecardiology improves the decision making of general
practitioners, reducing cost and time [18, 19]
Financial issues for the provision of radiology services
to primary care
There are differing methods of funding health care
provision throughout Europe. This will impact on the
varying ability to provide radiology services to primary
care physicians. In some EU countries where individual’s
health care is paid through an insurance system direct
recompense can be made to the Department of Radiology
by the patient´s insurance without impact on the primary
care physician (Austria). Systems may exist that provide the
financial resources directly to primary care physicians to
purchase the required imaging for their patients (UK). In
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patient is crucial as insufficient funding will remove the
incentive for primary care physicians to order the imaging
themselves resulting in greater referral to hospitals or
specialists in order to defer the cost. Other countries may
have central purchasing agencies that agree contracts with
Radiology Departments on behalf of primary care physi-
cians which may be on a block contract or payment by case
(USA). Finally, Radiology Departments may be funded
directly through a budget provided by the hospital who
receive their income either as a block allocation or on a
case by case basis from both primary and secondary care as
part of a direct DRG payment.
There may be a number of variations on these models.
In order to stimulate direct referral from primary care it
i si m p o r t a n tt h a taf i n a n c i a ls y s t e mi si np l a c et h a td o e s
not penalise the primary care physician and which
recognises that primary care radiology is both cost
effective and efficient for the patient: it reduces unnec-
essary referral to expensive hospital outpatient depart-
ments and will result in a more efficient service as the
patient will arrive at the outpatient departments more
effectively evaluated.
Conclusion
It is obvious that, as technology in Radiology advances,
standards of care improve and health care systems develop,
the imaging needs of patients and their primary care
physicians change. Furthermore the provision of imaging
services throughoutEurope varies considerably. As a con-
sequence, the professional collaboration between primary
care physicians (especially GPs) and radiologists/radiology
services should be newly defined and harmonized where
possible. This paper provides some background information
and key messages for consideration (box).
Highlights of this paper
1.  The provision of a timely and comprehensive imaging service for primary care enables
2.   It is essential that GPs and primary care physicians  to make efficient use of the available
3.    It is essential that clinical radiologists and Departments of Radiology provide a
4.   The clinical radiologist is providing a medical report for the patient to assist in the
 
5.   Delivery of imaging services within the primary care setting should be clinically and cost
 
6.   A financial system should be put in place to empower and encourage the provision of
 
7.   Teleradiology should be a vehicle to improve the direct support of the primary  care
patients to be treated in the community where appropriate or to be efficaciously referred to 
secondary care. Providing services to emergency primary care and accident and emergency
units is not covered by this paper as it necessitates a different type and level of service.     
health care resources and provide coordinated and integrated health care in the primary care 
setting considering referral to radiologists when evidence-based appropriateness criteria are 
satisfied. These criteria should be part of protocols endorsed by both involved groups. GPs and
primary care physicians should provide a clinical informative report when they refer their patients to
radiologists.       
high quality, efficient and cost effective service which satisfies the requirements of the 
patients and the primary care physician who is responsible for the continuity of care. It is
important for individual Departments of Radiology to define a strategy for the type and level
of service and its implementation with their referring primary care physicians.   
management of the case and should interact closely with the primary care physician. It should
be understood that the radiologist will recommend additional non requested examinations in a
number of patients and the policy for progressing the diagnosis should be agreed with primary care.
This may be affected by the financial system in place.
effective and delivered by properly trained personnel. It should be defined according to the 
organisation and goals of the service.
imaging services for primary care.  
physician - not an isolated reporting service.  
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